A rapid and sensitive high throughput reporter gene assay for estrogenic effects of environmental contaminants.
We have developed an estrogen sensitive reporter gene assay and report here on its responsiveness to steroid hormones and several estrogenic contaminants, including pesticides and polychlorinated biphenyls (PCBs), GH4C1 rat pituitary cells were stably transfected with the reported gene ERE-TK-Luc which contains a luciferase gene under the transcriptional regulation of the Xenopus vitellogenin estrogen response element (ERE) and clones stably expressing ERE-TK-Luc were isolated. The sensitivity of the assay was determined by dose response with the endogenous ligand 17 beta-estradiol. An EC50 of 4.5 +/- 1.2 x 10(-11) M was determined for this compound. Natural and synthetic hormones such as dexamethasone, aldosterone, and thyroxine did not induce luciferase activity, whereas 10(-8) M diethylstilbestrol induced luciferase activity to a maximal equal to 17 beta-estradiol, indicating that transcription of the luciferase gene is primarily regulated through the endogenous estrogen receptors. The pesticide o,p'-DDT was found to be estrogenic at concentrations as low as 10(-7) M. Of the three PCBs assayed, 2',4',6'-trichlorobiphenyl and its hydroxylated metabolite 4O H-2',4',6'-tricholorbiphenyl were estrogenic at 10(-7) M, whereas 2,4,4'-trichlorobiphenyl did not induce luciferase activity. Lastly, the GH4C1 ERE-Luc reporter gene assay was modified to utilize a cell permeant luciferin and 96 well format suitable for multiple and complex samples and generation of detailed dose response data.